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Association Between Right Bundle Branch Block and Impaired Myocardial Tissue-Level
Reperfusion in Patients With Acute Myocardial Infarction
To the Editor: The new onset of right bundle branch block
(RBBB) was identified as a potent predictor of adverse outcome
in patients with ST-segment elevation myocardial infarction
(STEMI) in the thrombolytic era (1). In the primary percuta-
neous coronary intervention (PCI) era (2), well-preserved
myocardial tissue-level reperfusion has been shown to be a
prerequisite for improved clinical outcome in patients with
STEMI (3,4).
In the present study, we evaluated the clinical benefit of PCI in
patients with a first anterior STEMI complicated by RBBB and
investigated the association between RBBB and impaired myocar-
dial tissue-level reperfusion in those patients in whom PCI
provided little benefit.
A total of 105 consecutive patients with a first anterior STEMI
due to proximal occlusion of the left anterior descending coronary
artery were divided into two groups according to the presence or
absence of RBBB on admission. The RBBB was considered new if
it was not apparent on a previous electrocardiogram or if no
previous tracing was available (1).
Culprit epicardial coronary flow was evaluated by the Throm-
bolysis In Myocardial Infarction (TIMI) flow grade with an
assessment of Rentrop collateral grade. Successful PCI was defined
as adequate restoration of coronary artery patency (TIMI flow
grade 2 or 3) and 50% postprocedural diameter stenosis in the
culprit. To evaluate myocardial tissue-level reperfusion, TIMI
myocardial perfusion (TMP) grade (5) and resolution of the sum
of ST-segment elevation in leads I, aVL, and V1 through V6 after
PCI (6) were analyzed by two observers blinded to the patient’s
identity. Impaired myocardial tissue-level reperfusion was defined
by the presence of both a TMP grade of 3 and resolution of the
sum of ST-segment elevation of 50% after coronary angioplasty
(4). With a two-compartment model, enzymatic infarct size was
defined as the area under the curve of plasma levels of creatine
kinase-myocardial band fraction, which were measured every 4 h
during the first 24 h after admission. During a mean follow-up
period of 22  14 months after discharge, the incidence of major
adverse cardiovascular events (MACE) such as death from cardiac
diseases, myocardial infarction, hospital stay for heart failure, and
ischemia-driven target-vessel revascularization were obtained by
either a review of the hospital records or telephone contact with
the patients.
Continuous variables are presented as mean  SD, and com-
parisons were made by an unpaired t test or a Mann-Whitney U
test in accordance with data distribution. Categorical variables
were compared by a chi-square test. A logistic-regression analysis
with calculation of odds ratio was performed to evaluate the
independent relations of selected variables to impaired myocardial
tissue-level reperfusion. The p values were determined by two-
tailed tests.
A total of 24 patients (23%) showed RBBB on admission.
Baseline clinical and angiographic characteristics according to the
presence or absence of RBBB are shown in Table 1. An increased
ratio of patients with diabetes mellitus and Killip III or IV was
observed in the RBBB group. Culprit coronary lesions were
recanalized in all patients, and the incidence of a final TIMI flow
grade 0 or 1 was three patients with RBBB and four without (13%
vs. 5%, p  0.399). Calculated enzymatic infarct size was greater
in patients with RBBB than in those without (10,350 6,557 IU/l
vs. 7,262 5,240 IU/l, p 0.025). A50% resolution in the sum
of ST-segment elevation was obtained in only 4 patients with
RBBB as compared with 52 without (17% vs. 64%, p  0.001).
Seven patients with RBBB and nine without showed a paradoxical
ST-segment elevation after PCI (29% vs. 11%, p  0.031). A
TMP grade 3 was achieved in 9 patients with RBBB, in contrast
to 62 without (38% vs. 77%, p  0.001) (Fig. 1A). Impaired
myocardial tissue-level reperfusion, defined by the presence of both
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TMP grade 3 and ST-segment resolution 50%, was seen in 12
patients with RBBB in contrast to 6 without (50% vs. 7%, p 
0.001) (Fig. 1B). Seven patients with RBBB and three without
maintained a Killip class IV status over 24 h after PCI (29% vs. 4%,
p  0.001). In-hospital death occurred in three patients with
RBBB and in two without (13% vs. 3%, p  0.036). In a
logistic-regression analysis, RBBB was strongly associated with
impaired myocardial tissue-level reperfusion (odds ratio, 9.47; 95%
confidence interval, 2.71 to 33.07; p 0.001). Three patients with
RBBB and 56 without were categorized as New York Heart
Association functional class I at discharge (13% vs. 69%, p 
0.001). Nine patients with RBBB and 15 without experienced
MACE after discharge (43% vs. 19%, p  0.023). Of those with
MACE at follow-up, six patients with RBBB and two without
presented with impaired myocardial tissue-level reperfusion at PCI
(67% vs. 18%, p  0.007).
These findings suggested that patients treated with primary
PCI for a first anterior STEMI complicated by RBBB show a
high incidence of MACE both during admission and after
discharge. With the integrated analysis of TMP grade and
resolution of the sum of ST-segment elevation, which has been
shown to be a simple and reliable marker for real-time grading
of microvascular reperfusion (4), we found a strong association
between RBBB in these patients and marked damage on
myocardial tissue-level reperfusion followed by a subsequent
high incidence of MACE.
Because the dual vascular supply of the right bundle branch
might be expected to provide a degree of protection against the
adverse effects of ischemia, STEMI accompanied by RBBB is
recognized as a more serious form of myocardial ischemia (7). In fact,
we observed that 46% of patients with RBBB showed Killip class III
or IV heart failure on admission, with no relation seen with plasma
levels of creatine kinase-MB. Reperfusion of a severely ischemic
myocardium might result in lethal reperfusion injury, characterized by
marked endothelial cell dysfunction, as well as irreversible myocyte
damage, possibly arising from inflammatory reactions (8). The
extensive appearance of ultrastructural myocardial cellular
edema and microvascular damage soon after coronary occlusion
is likely an important representative pathophysiological finding
in impaired myocardial tissue-level reperfusion (8).
In summary, these results suggest that the presence of impaired
myocardial tissue-level reperfusion in patients with RBBB-
complicating STEMImight confer a high risk ofMACE, even in the
primary PCI era. Effective treatment and prevention of MACE in
these high-risk patients might require the adoption of novel and
drastic methods to improve myocardial tissue-level reperfusion.
Table 1. Baseline Clinical and Angiographic Characteristics of 105 Patients With a First
Anterior STEMI, According to the Presence or Absence of RBBB
Characteristic
RBBB
p Value
Yes
(n  24)
No
(n  81)
Age, yrs 67  13 63  12 0.261
Male, n (%) 19 (79) 66 (82) 0.999
Body mass index, kg/m2 25  3 24  3 0.490
Pre-MI angina pectoris, n (%) 7 (29) 30 (37) 0.639
Time from symptom to angioplasty, h 4.3  4.0 4.0  4.3 0.750
Heart rate, beats/min 92  18 84  13 0.021
Systolic blood pressure, mm Hg 137  33 145  24 0.200
Diastolic blood pressure, mm Hg 81  23 84  16 0.591
Total creatine kinase on admission, IU/l 921  1163 903  1,608 0.961
CK-MB on admission, IU/l 84  115 94  166 0.773
Peak CK-MB, IU/l 603  447 435  314 0.045
Killip class III or IV on admission, n (%) 11 (46) 5 (6) 0.001
Ventricular tachycardia or ventricular fibrillation, n (%) 3 (13) 8 (10) 0.999
Hypertension, n (%) 10 (42) 34 (42) 0.999
Hyperlipidemia, n (%) 8 (33) 19 (24) 0.423
Current smoking, n (%) 12 (50) 37 (46) 0.887
Diabetes mellitus, n (%) 12 (50) 20 (25) 0.034
Multi-vessel diseases, n (%) 7 (29) 18 (22) 0.666
Ostium of left anterior descending coronary artery as culprit, n (%) 7 (29) 20 (25) 0.859
Initial TIMI flow grade 0, n (%) 14 (58) 41 (51) 0.999
Rentrop collateral flow grade 2 or 3, n (%) 4 (17) 9 (11) 0.707
Intra-aortic balloon counterpulsation, n (%) 7 (29) 3 (4) 0.001
Thrombus aspiration, n (%) 10 (42) 24 (30) 0.389
Final TIMI flow grade 3, n (%) 14 (58) 72 (89) 0.002
Medications after coronary angioplasty
Angiotensin converting enzyme inhibitor or
angiotensin receptor blocker, n (%)
18 (75) 71 (87) 0.232
Beta-blocker, n (%) 10 (42) 30 (37) 0.863
Diuretics, n (%) 16 (67) 18 (22) 0.001
Statin, n (%) 8 (33) 39 (48) 0.294
Plus-minus values are means  SD.
CK-MB  creatine kinase-myocardial band fraction; MI  myocardial infarction; RBBB  right bundle branch block; TIMI 
Thrombolysis In Myocardial Infarction.
2123JACC Vol. 47, No. 10, 2006 Correspondence
May 16, 2006:2118–29
*Makoto Suzuki, MD
*Division of Cardiology
Ehime Prefectural Central Hospital
83 Kasuga, Matsuyama
Ehime 790-0024
Japan
E-mail: suzuki-m@mail.netwave.or.jp
Tomoki Sakaue, MD
Masamichi Tanaka, MD
Eiki Hirose, MD
Hideyuki Saeki, MD
Tsuyoshi Matsunaka, MD
Shinichi Hiramatsu, MD
Yukio Kazatani, MD
doi:10.1016/j.jacc.2006.02.034
REFERENCES
1. Melgarejo-Moreno A, Galcera-Tomas J, Garcia-Alberola A, et al.
Incidence, clinical characteristics, and prognostic significance of right
bundle-branch block in acute myocardial infarction. A study in the
thrombolytic era. Circulation 1997;96:1139–44.
2. ACC/AHA guidelines for the management of patients with ST-
elevation myocardial infarction-executive summary. Circulation 2004;
110:588–636.
3. Roe MT, Ohman EM, Maas AC, et al. Shifting the open-artery
hypothesis downstream: the quest for optimal reperfusion. J Am Coll
Cardiol 2001;37:9–18.
4. Poli A, Fetiveau R, Vandoni P, et al. Integrated analysis of myocardial
blush and ST-segment elevation recovery after successful primary
angioplasty. Real-time grading of microvascular reperfusion and pre-
diction of early and late recovery of left ventricular function. Circulation
2002;106:313–8.
5. Gibson CM, Cannon CP, Murphy SA, et al. Relationship of TIMI
myocardial perfusion grade to mortality after administration of throm-
bolytic drugs. Circulation 2000;101:125–30.
6. Schroder R, Dissmann R, Bruggemann T, et al. Extent of early ST
segment elevation resolution: a simple but strong predictor of outcome
in patients with acute myocardial infarction. J Am Coll Cardiol
1994;24:384–91.
7. Ricou F, Nicod P, Elizabeth G, Henning H, Ross J Jr. Influence of
right bundle branch block on short- and long-term survival after acute
myocardial infarction. J Am Coll Cardiol 1991;17:858–63.
8. Rezkalla SH, Kloner RA. No-reflow phenomenon. Circulation
2002;105:656–62.
Serum Adiponectin Levels Are an Independent Predictor of the Extent
of Coronary Artery Disease in Men
To the Editor: Several risk factors for the development of coronary
artery disease (CAD) have been identified, correlating with the
incidence and progression of atherosclerotic disease. Low adiponectin,
an adipocytokine, appears to be a clinically important mediator of
atherosclerosis. Thus, prospective studies have shown that elevated
adiponectin levels predicted a decreased risk of myocardial infarction
in the general population and among patients with type 2 diabetes
(T2D) (1,2). No study to date has combined serum adiponectin levels
and polymorphisms with an influence on adiponectin levels to
investigate the potential association of adiponectin with the extent of
coronary atherosclerosis as measured by several defined angiographic
scores. We therefore investigated the relation of serum adiponectin to
the extent of CAD with the help of two established scores: “severity
score” (SS) and “extent score” (ES) (3,4).
Figure 1. (A) Thrombolysis In Myocardial Infarction myocardial perfusion (TMP) grade by the presence or absence of right bundle branch block (RBBB)
in 105 patients with ST-segment elevation myocardial infarction (STEMI). (B) Myocardial tissue-level reperfusion by the presence or absence of RBBB
in 105 patients with STEMI.
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